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Prefabricated concrete composite beam is a product of building industrialization 
and it plays a great role in this process. Compared with monolithic construction 
method, the beams of precast construction method have the special characteristics of 
secondary concreting and secondary load, which lead to a different effect of 
“exceeding stress”, “stress lagging”, “compressive pre-stress” and “stress 
redistribution” in each part. In this paper, the model for simulating the particular 
structure of prefabricated concrete composite beam is built up by using the nonlinear 
finite element software ABAQUS, whose results show the mechanical characteristics 
and influencing factors and provides lots of effective summaries and suggestions for 
engineering application.  
The main contents of research are as follows: 
(1) On the base of establishing the constitutive relationship for the various 
materials, the techniques of “birth and death of element” and “cell tracking” was 
brought in the finite element model in ABAQUS, which effectively implemented the 
“secondary load” of prefabricated concrete composite beam. Meanwhile, the 
differences in mechanical properties were summarized by comparing with the model 
of monolithic beam, which provide a good basis for the simulation below. 
(2) On the base of summarizing some domestic and international test results, 
some models were built on the main factors of concrete strength, composite 
parameters( M hk k、 ), longitudinal reinforcement ratio, stirrup reinforcement ratio. The 
main results show below: The different behaviors of mechanical property by changing 
these factors were summarized and the reasonable design range of factors was 
proposed. Compared with the computed result of specification and regression formula, 
lots of results show that: Prefabricated concrete composite beam has the same or even 
better oblique section shear performance on the monolithic beam if the design 
parameters mentioned above are reasonable. Eventually, multiple regression analysis 
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design of the component in this respect.  
(3) This part describes the design and engineering application of the U-shaped 
end composite beams with the background of the Xiamen biomedical park. Then three 
models of continuous monolithic beam, common continuous composite beam and 
U-shaped end continuous composite beams were built in numerical method for 
comparing their differences on mechanical property. The results show that the 
U-shaped end composite beam is better than the common continuous composite beam 
on mechanical property. Meanwhile , the transformation process from the monolithic 
beam to prefabricated concrete composite beam was described after comparing the 
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关系[2]，一步步推进，缺一不可，如图 1.1 所示。 
 
 






55%，欧洲整体可以达到 40~45%[3]，而据 2011 年统计，世界预制建筑市场份额
已经达到了 650 亿美元之多，其中欧洲占 52.9%、亚洲-太平洋地区和北美各占
24.50% 和 15.40% ，而随着欧洲经济的不确定和美国的增长缓慢，欧美的份额
会降低，而中国和印度由于对预制建筑的认识提高和实施会快速增加，估计 2016
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